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(54) Passive safety device 

(57) The present invention is a passively shieidable 
blood collection set (10). The blood collection set (10) 
includes a needle cannula (20), a hub (22) mounted to 
the needle cannula (20) and a tip guard (26) slidably 
movable along the needle cannula (20). The tip guard 
(26) can be slid into a distal position where the tip (32) 
of the needle cannula (20) is safely shielded. A collaps- 
ible guard drive (28) is mounted to the hub (22) and in- 
cludes a pair of collapsible leaves (86) extending from 
the hub (22) to the tip guard (26). The leaves (86) have 
a length that enable the tip guard (26) to move into 
shielding engagement around the tip (32) of the needle 
cannula (20), while preventing complete removal of the 
tip guard (26) from the needle cannula (20). The leaves 
(86) are resiliently deformable and can be collapsed on- 
to themselves and onto the hub (22). The leaves (86) 
can be retained in their collapsed condition by a pack- 
aging cover (18) and subsequently by the grip of a med- 
ical practitioner. A mere release of the grip on the col- 
lapsed leaves (86) enables the leaves (86) to resiliently 
return toward an undeflected condition and propels the 
tip guard (26) distally into shielding engagement around 
the tip (32) of the needle cannula (20). 




FIG.1 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001 ] The present invention relates to a passively ac- 
tivated safety shield for a needle., such as theYieedle for 
an IV infusion set or a blood collection set. 

2. Description of the Related Art 

[0002] A blood collection set or IV infusion set in- 
cludes a needle cannula having a proximal end, a point- 
ed distal end and a lumen extending therebetween. The 
proximal end of the needle cannula is securely mounted 
in a plastic hub with a central passage that communi- 
cates with the lumen through the needle cannula. A thin 
flexible thermoplastic tube is connected to the hub and 
communicates with the lumen of the needle cannula. 
The end of the plastic tube remote from the needle can- 
nula may include afixture for connecting the needle can- 
nula to a blood collection tube or some other receptacle. 
The specific construction of tho fixture will depend upon 
the characteristics of the receptacle to which the fixture 
will be connected. • 

[0003] Most needle assemblies include a safety 
shield that can be moved into shielding engagement 
with a used needle cannula without risking an accidental 
needle stick. 

[0004] Some needle shields are referred to as tip 
guards, and include a small rigid guard that can be tel- 
escoped along the length of a needle cannula. The prior 
art tip guard may include some form of tether for limiting 
ths travel of the tip guard to the length of the needle 
cannula. Additionally, the prior art tip guard typically in- 
cludes structure that lockingly engages over the tip of 
the used needle cannula to prevent a re-exposure. The 
structure for preventing re-exposure may include a me- 
tallic spring clip or a transverse wall integrally formed 
with one end of the tip guard. 

[0005] However, most shields for used needle cannu- 
las require direct manual activation by the medical prac- 
titioner. 

[0006] Therefore, there is a need to provide a passive- 
ly shieldable needle assembly that will achieve secure 
shielding of a used needle cannula automatically upon 
removal of the needle cannula from the patient. 

SUMMARY OF THE INVENTION 

[0007] The present invention is a passively shieldable 
needle set. The needle set includes a needle cannula 
having a proximal end, a pointed distal end and a lumen 
extending therebetween. The needle set further com- 
prises a hub having* a proximal end, a distal end and a 
passage extending between the ends. The proximal end 
of the needle cannula is securely mounted in the pas- 



sage of the hub. A flexible tube may be mounted to the 
proximal end of the h ub, such that the passage through 
the tube communicates with the lumen of the needle 
cannula. A fixture may be mounted to the end of the tube 
5 remote from the hub. The fixture enables the needle 
cannula and the tube to be placed in communication 
with an appropriate receptacle, such as a blood collec- 
tion tube. 

[0008] The needle set further includes a passive 
10 shield assembly. The shield assembly includes an end 
cap having a blocking surface that is slidably telescoped 
on the needle cannula for movement from a proximal 
position where the end cap is substantially adjacent the 
hub to a distal position where the blocking surface of the 
15 end cap surrounds the pointed distal end of the needle 
cannula. Additionally, the end cap may be configured to 
prevent proximal movement after the blocking surface 
of the end cap has advanced sufficiently in a distal di- 
rection to protectively enclose the distal tip of the needle 
20 cannula. 

[0009] The end cap may comprise a housing and a 
protective clip, each of which is formed from a material 
that is sufficiently hard and rigid to prevent piercing by 
the distal tip of the needle cannula. The housing may be 

25 formed from a thermoplastic material, and the clip may 
be formed from a metallic material. The clip is configured 
to be biased against the needle cannula as the end cap 
moves from its proximal position toward the distal posi- 
tion. However, the clip is further configured to move over 

30 the tip of the needle cannula when the end cap is in its 
distal position. 

[0010] The passive shield assembly further includes 
a pair of resiliently deflectable leaves. The leaves have 
proximal ends that are connected to opposite respective 

35 sides of the hub. The leaves further have .distal ends 
connected to opposite respective sides of the tip guard. 
A portion of each leaf between the respective ends is 
resiliently collapsible onto itself and into close overlying 
relationship to the needle hub. Thus, the collapsed 

*o leaves can be manually gripped by the medical practi- 
tioner to manipulate the needle assembly prior to and 
during veinipuncture. However, a release of forces on 
the collapsed leaves enables the leaves to resiliently 
move toward an undefiected condition in which the 

45 leaves extend substantially linearly and parallel to one 
another on opposed sides of the needle cannula. This 
resilient unfolding of the leaves transports the tip guard 
distally along the needle cannula. The leaves have 
lengths sufficient to enable the tip guard to move into 

50 shielding engagement with the tip of the needle cannula, 
without moving distally beyond the needle cannula. 
[0011] .. The needle set further includes a packaging 
cover having an open proximal end, a distal-end } and a 
generally tubularsidewall extending therebetween. Por- 

55 tions of the sidewall of the packaging cover adjacent the 
open proximal end are configured to be frictionally 
' mounted over the hub and partially over the collapsed 
leaves. Thus, the packaging cover functions to hold the 
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leaves in their collapsed condition. The sidewall of the 
packaging cover is sufficiently long to cover the needle 
cannula when the proximal end of the packaging cover 
is mounted to the hub. 

[0012] A medical practitioner employs the needle set 
of the subject invention by gripping the collapsed leaves 
of the shield assembly between a thumb and forefinger 
at a location proximally of the packaging cover. The 
packaging cover then is removed, and the tip of the nee- 
dle cannula is inserted into a blood vessel of a patient. 
Upon completion of the insertion, the medical practition- 
er releases the grip on the collapsed leaves, and the 
leaves begin to unfold due to their inherent resiliency. 
The unfolding of the leaves causes the tip guard to move 
distally along the needle cannula. The distal movement 
of the tip guard will terminate when the tip guard con- 
tacts the skin of the patient. After completion of the med- 
ical procedure, the practitioner grabs the needle hub or 
tubing with a thumb and forefinger and pulls the needle 
cannula from the patient. This relative proximal move- 
ment of the needle cannula will permit the leaves to un- 
fold further, thereby moving the tip. guard into surround- 
ing relationship to the tip of the needle cannula. The clip 
or other such structure within the tip guard will prevent 
a re-exposure of the used needle cannula. 
[0013] Although the shield assembly is triggered by 
the medical practitioner, shielding is entirely passive and 
automatic after the triggering. The triggering action is 
the release of the collapsed leaves by the medical prac- 
titioner. This release can occur after the needle cannula 
has been placed properly in a bloodvessel. Alternative- 
ly, this triggering can occur if the needle set is inadvert- 
ently dropped. The elapsed time for this shielding will 
vary depending upon the characteristics of the leaves. 
Typically, however, complete shielding can occur before 
a dropped needle has fallen one foot. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 is an exploded perspective view of a 
blood collection set in accordance with the subject in- 
vention. 

[0015] FIG. 2 is an exploded perspective view of the 
passively shieldable needle device of the blood collec- 
tion set. 

[001 6] FIG. 3 is a top plan view of the passively shield- 
able needle device. 

[0017] FIG. 4 is a cross-sectional view taken along, 
line 4-4 in FIG. 3. 

[001 8] FIG. 5 is a perspective view of the fully assem- 
bled blood collection set with the packaging cover ther- 
eon. 

[001 9] FIG. 6 is a top plan view of the shield assembly 
in the shielded condition. . 

[0020] FIG. 7 is a cross-sectional view taken along 
line 7-7 in FIG. 6. 

[0021] FIG. B is a perspective view of a blood collec- 
tion set showing an alternate shield assembly in shield- 



ing engagement around a needle cannula. 

DETAILED DESCRIPTION 

5 [0022] As shown in FIGS. 1 and 5, blood collection 
set 10 includes a passively shieldable needle device 12, 
a flexible tube 14 extending from needle device 12, a 
fixture 16 mounted to tube 14 and a packaging cover 18 
removably mounted to portions of needle device 1 2 op- 
10 posite tube 14. 

[0023] Passively shieldable needle device 1 2 of blood 
collection set 10 as shown in FIGS. 2-4, and comprises 
a needle cannula 20, a hub 22, a tip guard assembly 26 
and a collapsible guard drive' 28. Needle cannula 20 in- 
15 eludes a proximal end 30. a distal end 32 and a lumen 
34 extending through cannula 20. Distal end 32 of nee- 
dle cannula 32 is beveled to define a sharp tip. 
[0024] Hub 22 is unitarily molded from a thermoplastic 
material and includes a proximal end 36, a distal end 38 
and a rigid tube 40 extending between the ends. Rigid 
tube 40 is characterized by a passage 42 extending from 
proximal end 36 to distal end 38 of hub 22. Hub 22 fur- 
ther includes top and bottom flanges 44 and 46 extend- 
ing oppositely in substantially coplanarrelationshipfrom 
a location on tube 40 approximately midway between 
proximal and distal ends 36 and 38. The terms top and 
bottom to identify flanges 44 and 46 are not intended to 
imply a required gravitational orientation : but do relate 
to a gravitational orientation that most commonly will be 
used with blood collection set 10, as dictated by the ori- 
entation of the bevel on needle cannula 20. 
[0025] Top flange 44 of hub 22 is provided with a lock- 
ing recess 48 substantially adjacent tube 40. Locking 
recess 48 opens toward proximal end 36 of hub 22 and 
includes a cross-sectionally reduced entry to enable a 
snap fit retention of mounting pegs on collapsible guard 
drive 28, as explained further herein. Similarly, bottom 
flange 46 includes a locking recess 50 which opens to- 
ward proximal end 36 of hub 22 and which has a shape 
and size substantially identical to locking recess 48. 
[0026] Needle cannula 20 is positioned in passage 42 
of hub 22 and secured by an epoxy. adhesive or the like. 
[0027] Tip guard assembly 26 includes a housing 58 
and a protective clip 60. Housing 58 is unitarily molded 
from a thermoplastic material and includes a proximal 
end 62, a distal end 64 and a passage 66 extending be- 
tween the ends. Portions of passage 66 near distal end 
64 define an enlarged clip receptacle 68 as shown in 
FIG. 4. Symmetrically opposed leaf mounting apertures 
70 extend through opposite sides of housing 58 at clip 
receptacle 68. Additionally, a clip mounting post 72 ex- 
tends downwardly from housing 58 at a location near 
proximal end 62 of housing 58. 

[0028] Clip 60 is unitarily stamped and formed from a 
resiliently deflectable metallic material. Clip 60 includes 
a planar spring leg 74 with a proximal end 76 and an 
opposed distal end 78. A mounting aperture 80 extends 
through spring leg 74 at a location near proximal end 
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76. Aperture 80 has a diameter approximately equal to 
or slightly less than the diameter of mounting post 72 of 
housing 58.- Thus, mounting post 72 can be forced 
through mounting aperture 80 when the axis of mount- 
ing post 72 and the axis of mounting aperture 80 are 5 
substantially collinear A lock out leg 82 extends angu- 
larly from distal end 78 of spring leg 74. Lock out leg 82 
is bent back toward proximal end 76 of clip 60. The 
bends in lock out leg 82 enable secure protective en- 
gagement with distal tip 32 of needle cannula 20 and 10 
further enable smooth sliding movement of tip guard as- 
sembly 26 along needle cannula 20 as explained further 
herein. 

[0029] Collapsible guard drive 28 includes a down- 
wardly.and distally opening mounting block 84 which is '5 
dimensioned to slidably engage portions of upper flange 
44 of hub 22 furthest from tube 40. Collapsible guard 
drive 28 further includes a pair of substantially identical 
leaves 86 extending unitarily from mounting block 84. 
Each leaf 86 has a width several times greater than the 20 
width of needle cannula 20 and a length sufficient to per- 
mit shielding of distal end 32 of needle cannula 20 as 
explained below. Leaves 86 are formed from aresiliently 
doformable material, such as silicone, that is capable of 
collapsing onto itself for defining a plurality of folds. 25 
Each leaf 86 includes a proximal end 88 and a distal end 
90. Proximal end 88 of each leaf 86 is formed with top 
and bottom locking projections 92 and 94 which extend 
toward the other of the opposed leaves 86 and which 
are dimensioned to be lockingiy received in locking re- 30 
cesses 48 and 50 of hub 22. Each leaf 86 further in- 
cludes a distal mounting projection 98 substantially ad- 
jacent distal end 90. Distal mounting projections 98 are . 
dimensioned for locking engagement in apertures 70 of 
tip guard housing 58. Leaves 86 can be folded or col- 35 
lapsed onto themselves and into close overlying rela- 
tionship with mounting block 84 of collapsible guard 
drive 28, as shown most clearly in FIG. 2. More partic- 
ularly, the collapsed folding of each leaf 86 forms distal 
fold 100 and a proximal fold 1 02. Proximal folds 1 02 are 40 
disposed substantially in alignment with proximal end 
36 of hub 12. 

[0030] Tip guard assembly 26 is assembled by forcing 
mounting post 72 of tip guard housing 58 through aper- 
ture 80 of clip 60. Spring leg 74 of clip 60 then is urged 45 
downwardly or away from passage 66 through tip guard 
housing 58, Distal end 32 of needle cannula 20 Lhen is 
urged into passage 66 at proximal end 62 of tip guard 
housing 58. The downward deflection of spring leg 74 
enables distal end 32 of needle cannula 20 to be passed so 
entirely through tip guard 58. Spring leg 74 can be re- 
leased after tip 32 of needle cannula 20 passes through 
tip guard housing 58. Thus, the end of lock out leg 82 
will be biased against and slide along needle cannula 
20. Tip guard assembly 26 then is slid proximally along 55 
needle cannula 20 into a position adjacent hub 22. 
[0031 ]. Mounting block 84 of collapsible guard drive 28 
is slid distally over proximal end of.top flange 44 on hub 



22. This distal movement of mounting block 84 causes 
projections 94 and 96 of leaves 86 to be lockingiy en- 
gaged in locking recesses 48 and 50 of top and bottom 
flanges 44 and 46 respectively. Sufficiently distal force 
will ensure locked engagement of projections 94 and 96 
in recesses 48 and 50 of hub 22. Leaves 86 then are 
collapsed onto themselves as shown in FIGS. 2 and 3 
to form distal folds 100 and proximal folds 102. In this 
collapsed condition, projections 98 on leaves 86 can be 
aligned with and lockingiy engaged in apertures 70 of 
tip guard housing 58. Leaves 86 are retained in this col- 
lapsed condition and packaging cover 18 then is urged 
proximally over needle cannula 20. With reference to 
FIG. 1, packaging cover 18 includes an open proximal 
end configured for frictional engagement over hub 22 
and over most of collapsible guard drive 28. However, 
portions of collapsed leaves 86 adjacent proximal folds 
102 are maintained in an exposed state. In this fully 
mounted condition, distal dip 32 of needle cannula 20 is 
safely disposed within packaging cover 18. 
[0032] Blood collection set 10 can be packaged sub- 
stantially in the condition shown in FIG. 5. Prior to use, 
blood collection set 1 0 is removed from its package. Fix- 
ture 16 then may be connected to an appropriate recep- 
tacle for providing communication to lumen 34 through 
needle cannula 20. 

[0033] To place needle cannula 20 in communication 
with a blood vessel, a medical practitioner manually en- 
gages proximal folds 102 of leaves 86 at the exposed 
portions on opposite sides of packaging cover 1 8. Pack- 
aging cover 18 then is urged distally to disengage pack- 
aging cover 18 from needle device 12. The medical 
practitioner then can urge the tip at pointed distal end 
32 of needle cannula 20 into a targeted blood vessel of 
a patient, while continuing to hold collapsed leaves 86 
adjacent proximal folds 102 between a thumb and fore- 
finger. After the targeted blood vessel has been ac- 
cessed, the medical practitioner can release the grip on 
leaves 86. The inherent resiliency of collapsible guard 
drive 28 will cause leaves 86 to automatically unfold, 
thereby propelling tip guard assembly 26 distally along 
needle cannula 20. Distal movement of tip guard assem- 
bly 26 will terminate when proximal end 64 of tip guard 
housing 58 contacts the skin of the patient near the 
puncture site. 

[0034] Upon completion of the required medical pro- 
cedure, needle cannula 20 is withdrawn from the pa- 
tient. This removal of needle cannula 20,f rom the patient 
will permit further unfolding of leaves 86 and a corre- 
sponding distal movement of tip guard assembly 26. Af- 
ter sufficient distal movement of tip guard assembly 26, 
lockout leg 82 of ciip 60 will pass distally beyond tip 32 
of needle cannula 20. The inherent resiliency of spring 
leg 74 of clip 60 will urge lockout leg 82 over tip 32 of 
needle cannula 20. Thus, a return movement of tip 
guard assembly 26 that would re-expose the used nee- 
dle cannula is prevented. Furthermore, leaves 86 have 
overall length dimensions that will prevent movement of 
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tip guard assembly 26 distally beyond needle cannula 
20. Hence, tip 32 of needle cannula 20 is safely shield- 
ed. Furthermore., inadvertent contact with portions of 
needle cannula 20 between the opposed end is sub- 
stantially prevented by the considerable width of leaves 
86 compared to needle cannula, as shown most clearly 
in FIGS. 6 and 7. 

[0035] As explained above, the combination of col- 
lapsible guard drive 28 and tip guard assembly 26 ena- 
bles automatic passive shielding of needle cannula 20 
merely by removing needle cannula 20 from the patient. 
-In some instances, however, needle device 12 may be 
dropped or knocked from the hand of the medical prac- 
titioner either before veinipuncture or during a medical 
procedure.. The passive shielding described above will 
commence automatically when needle device 12 is 
dropped or knocked from the medical practitioner's 
hand. Thus, the automatic shielding may be triggered 
by the intentional or unintentional release or Lhe col- 
lapsed leaves 86 by the medical practitioner. The speed 
for this automatic passive shielding will vary in accord- 
ance with the materials from which leaves 86 are 
formed. However a typical shielding can be completed 
before needle device 12 falls one foot under the action 
of gravity. 

[0036] A medical practitioner does not always enter 
the targeted blood vessel during the first veinipuncture 
attempt. However, a medical practitioner typically re- 
tains a close grip on the needle device until the targeted 
blood vessel has been entered. In this instance, the con- 
tinued gripping of the collapsed leaves 86 will prevent 
the needle from shielding until the targeted blood vessel 
has been punctured. The second attempt at accessing 
a targeted blood vessel generally is a very low risk pro- 
cedure in which the practitioner's hand is spaced con- 
siderably from the tip 32 of needle cannula 20. Thus, 
blood collection set 10 does not involve the inconven- 
ience of having to use a new blood collection set follow- 
ing each unsuccessful veinipuncture attempt. 
[0037] FIG. 8 shows an alternate blood collection set 
110. Blood collection set 1 1 0 is substantially identical to 
blood collection set 10 described above. However, 
leaves 186 of blood collection set 1 1 0 include wings 1 88 
projecting therefrom. Additionally, a packaging cover 
used with blood collection set 110 is configured to ac- 
commodate wings 188. Wings 188 can facilitate digital 
manipulation of the shieldable needle device of blood 
collection set J 10. 

Claims 

1. A passively shieldable needle device comprising: 

a needle cannula having opposed proximal and 
distal ends; 

a hub mounted to said proximal end of said nee- 



dle cannula; 

a tip guard slidabiy movable along said needle 
cannula from a proximal position substantially 
5 adjacentsaidhubto a distal position where said 

tip guard protectively surrounds said distal end 
of said needle cannula; and 

a collapsible guard drive for propelling said tip 
10 guard into said distal position, said collapsible 

guard drive comprising a pair of resilient de- 
formable leaves, each said leaf having a prox- 
imal end connected to said hub and a distal end 
connected to said tip guard, said leaves being 
15 foldable or collapsible onto said hub for retain- 

ing said tip guard in said proximal position, said 
leaves further being resiliency movable toward 
a non-collapsed condition for propelling said tip 
guard to said dislal position on said needle can- 
20 nula. 

2. The needle device of Claim 1 . wherein said leaves 
are disposed on opposite sides of said needle can- 
nula, said leaves further having a width for substan- 
25 tially preventing contact with portions of said needle 
cannula between said hub and said tip guard when 
said leaves have propelled said tip guard into said 
distal position on said needle cannula. 

30 3. The needle device of Claim 1, wherein each said 
leaf, in said collapsed condition, has a distal fold 
and a proximal fold, such that portions of said 
leaves are collapsed onto themselves, said proxi- 
mal folds being substantially aligned with proximal 

35 portions of said hub. 

4. The needle device of Claim 3, further comprising a 
packaging cover having a generally tubular portion 
surroundingsaid needle cannula and having a prox- 

40 imal mounting portion frictionally engaged on said 
hub, said proximal mounting portion being config- 
ured for enabling digital access to portions of said 
leaves adjacent said proximal folds, whereby said 
- packaging cover retains said leaves in said col- 

45 lapsed condition for holding said tip guard in said 
proximal position, and whereby said configuration 
of said proximal end of said packaging cover ena- 
bles digital gripping of said leaves for retaining said 
leaves in said collapsed condition and enabling 

so separation of said packaging cover to expose said 
needle cannula for use. . 

5. The needle device of Claim 1 , wherein said collaps- 
ible guard drive comprises a mounting block unitary 

55 with said proximal ends of said leaves, said mount- 
ing block being engageable on said hub. 

6. The needle device of Claim 5, wherein said hub 



9 



EP 1 132 103 A1 



10 



comprises a plurality of locking recesses formed 
therein, said leaves having locking projections en- 
gageable with said locking recesses on said hub for 
securely holding said distal ends of said leaves ad- 
jacent said hub. 5 

7. The needle device of Claim 5, wherein said tip 
guard comprises a tip guard housing having a plu- 
rality of locking apertures formed therein : said distal 
end of each said leaf having a locking projection se- to 
curely engaged in one of the locking apertures of 
the tip guard housing. 

8. The needle device of Claim 1 , wherein the tip guard 
comprises a tip guard housing formed from a plastic 15 
material, a metallic spring clip being mounted to 
said housing, said spring clip being biased against 
said needle cannula when said tip guard is in said 
proximal position and being resiliency moved over 
said distal end of said needle cannula when said tip 20 
guard is in said distal position. 



moving toward a substantially linear orientation 
upon release of said squeezing forces for pro- 
pelling said tip guard to said distal position. 

10. The blood collection set of Claim 9, further compris- 
ing a packaging cover frictionally engaged on said 
hub and securely surrounding said needle cannula, 
such that said packaging cover retains said leaves 
in said collapsed condition and retains said tip 
guard in said proximal position, portions of said 
packaging cover adjacent said hub being config- 
ured to permit digital squeezing of said collapsed 
leaves for retaining said tip guard in said proximal 
position after removal of said packaging cover. 



A passively shieldable blood collection set compris- 
ing: 

25 

a fixture for connecting said blood collection set 
to a receptacle; 

a flexible tube having opposed first and second 
ends, said first end of said flexible tube being 30 
connected to said fixture; 

a hub mounted to said second end of said flex- 
ible tube; 

35 

a needle cannula having a proximal end con- 
nected to said hub, a distal end projecting from 
said hub and a lumen providing communication 
to said tube and said fixture; 

40 

a tip guard slidably mounted on said needle 
cannula and movable from a proximal position 
substantially adjacent said hub to a distal posi- 
tion surrounding said distal end of said needle 
cannula; and 45 



a collapsible guard drive comprising a pair of 
resilient collapsible leaves, each said leaf hav- 
ing a proximal end securely connected to said 
hub and a distal end securely connected to said so 
tip guard, each said leaf further having a length 
sufficient to permit said tip guard to move from 
said proximal position to said distal, position, 
said leaves being resilientiy collapsible onto 
said hub when said tip guard is in said proximal 55 
position such that digital squeezing forces on 
said collapsed leaves retain said tip guard in 
said proximal position, said leaves resilientiy 
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